














































































































































































































































































































































































































































































































'Energy‐Using Components' of End Use Technologies in 2005 2005$ low sensitivity central estimate high sensitivity share (central estimate)
GRAND TOTAL INVESTMENTS $bn 124 297 713 100%
commercial aircraft ‐ jet engines $bn 3 7 13 2%
cars ‐ engines $bn 36 76 159 25%
commercial vehicles ‐ engines $bn 27 57 119 19%
buildings (retrofits) ‐ central heating units $bn 13 52 158 18%
buildings (new) ‐ central heating units $bn 9 20 41 7%
mobile heating units $bn 2 4 5 1%
buildings (retrofits) ‐ air conditioning units $bn 5 21 69 7%
buildings (new) ‐ air conditioning units $bn 4 10 20 3%
lighting $bn 12 27 59 9%
large household appliances $bn 11 18 53 6%
industrial motors $bn 2 6 16 2%
End Use Technologies in 2005 2005$ low sensitivity central estimate high sensitivity share (central estimate)
GRAND TOTAL INVESTMENTS $bn 984 1,739 3,549 100%
commercial jet aircraft $bn 12 28 50 2%
cars $bn 540 758 1,194 44%
commercial vehicles $bn 270 427 672 25%
buildings (retrofits) ‐ central heating systems $bn 47 250 979 14%
buildings (new) ‐ central heating systems $bn 33 93 248 5%
mobile heating systems $bn 2 4 5 0%
buildings (retrofit) ‐ air conditioning systems $bn 9 42 137 2%
buildings (new) ‐ air conditioning systems $bn 7 20 41 1%
lighting $bn 17 38 83 2%
large household appliances $bn 45 75 124 4%
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“[Traditional definitions of energy investment] do not include investment in end‐use technologies, 
such as furnaces, appliances and vehicles, because they are traditionally counted as durable 
consumer goods or business investments. However, the fact that the performance of end‐use 
technologies plays such an important role … is a strong argument in favor of new approaches to 
evaluating energy sector investment” (p9, Nakicenovic and Rogner, 1996). 
 
The importance of ‘diffusion’ investments in end‐use technologies also warrants a more granular 
treatment in energy system and climate change mitigation analyses. In particular, like‐for‐like 
comparisons of financing requirements for both energy supply and end‐use technologies avoid the risk 
that scenarios relying heavily on efficiency improvements and end‐use technology investments appear 
less costly than scenarios relying heavily on decarbonisation via energy supply technology investments. 
This appearance will be an artefact of the way in which total investments in energy supply technologies 
are compared with incremental investments in end‐use technologies. This is straightforwardly 
misleading. In other cases, end‐use technology investments are not estimated in any form (see Table 1). 
If total investments for both energy supply and end‐use technologies cannot be meaningfully compared, 
then incremental investment definitions should be consistently applied (see Luderer et al., 2009 for an 
example). But even this is unsatisfactory. Informed policy choices and investment frameworks should 
explicitly consider energy end‐use and efficiency options and should account for associated total 
investment needs in their entirety. Otherwise, they will be structurally biased in favour of the energy 
supply. 
6 FURTHER READING 
Erhardht‐Martinez & Laitner (2008) provide one of the few available syntheses of end‐use investments 
although using a different methodology and for the US only. Nakicenovic and Rogner (1996)’s early work 
establishes the conventional supply emphasis of energy investment analysis. 
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